Purpose of the Study: This study determined whether self-reports of unmet need for help with activities of daily living (ADL) disabilities are prognostic of emergency department (ED) utilization. Design and Methods: This prospective cohort study of 2,194 community-living, ADL-disabled subjects combined 2004 National Long-Term Care Survey responses with linked Medicare data through 2005. A negative binomial count model was computed to assess the association between unmet ADL need and number of subsequent ED admissions while statistically adjusting for predisposing, enabling, and need characteristics associated with ED admissions among older adults. Results: The adjusted annual incidence rate (IR) for ED admissions was 19% higher for unmet versus met need (IR = 1.19; 95% confidence interval [CI] = 1.00-1.40; p = .047). The IR for ED admissions for falls and injuries was higher for those with unmet ADL versus met ADL need (IR = 1.43; 95% CI = 1.10-1.86), and trended toward significance for ED admissions for skin breakdown (IR = 2.02; 95% CI = 0.97-2.88), but was not significant for ED admissions for dehydration (IR = 1.13; 95% CI= 0.79-1.63). Implications: Unmet ADL need is prognostic of ED admissions, especially for falls and injuries. Future research is needed to determine whether resolution of unmet ADL need reduces ED utilization.
One in five community-living older adults with activity of daily living (ADL) disabilities report they do not have sufficient care for their ADL disabilities (Allen, Piette, & Mor, 2014; Kennedy, 2001) . Self-reported health consequences of unmet ADL need include: skin breakdown due to lack of help with toileting and bathing; going hungry or thirsty because of lack of help with eating, and injuries attributed to lack of help with getting around (LaPlante, Kaye, Kang, & Harrington, 2004 ). Whether or not these self-reported consequences portend future emergency department (ED) utilization has not been determined. However, a cross-sectional study found that older adults with unmet ADL reported more ED visits in the prior year than older adults with met ADL need (Allen & Mor, 1997) . That study assessed unmet ADL need and prior utilization at the same time. Consequently, it is unknown whether self-reports of unmet ADL need have predictive validity for risk identification and resource planning of older adults' future ED utilization.
Community-living older adults have more than 17 million admissions to the ED annually (Pines, Mullins, Cooper, Feng, & Roth, 2013) . Older adults at greatest risk for frequent ED admissions have multiple comorbidities and functional disabilities (Fan, Shah, Veazie, & Friedman, 2011; Gray et al., 2013) , characteristics that are also associated with unmet ADL need (Newcomer, Kang, LaPlante, & Kaye, 2005) . A study of older adults admitted to EDs concluded that nearly 40% of ED visits are potentially preventable including visits for injuries or skin breakdown (Caffrey, 2010) . These reasons for ED utilization are similar to older adults' self-reported consequences of unmet ADL need. These trends highlight the need for further research into future health outcomes of older adults with unmet ADL need.
A framework provided by Andersen (Andersen & Newman, 2005) guides our methodology for determining whether unmet ADL need increases risk for ED admissions in the context of characteristics that predispose, enable, and create need for medical care. Age is a predisposing characteristic that increases risk for ED utilization (Pallin, Allen, Espinola, Camargo, & Bohan, 2013) . Chronic diseases such as heart disease and diabetes create need for emergency care (McCusker, Cardin, Bellavance, & Belzile, 2000) . Unmet need for ADL assistance is considered an enabling characteristic that increases risk for future health care utilization. In summation, the primary hypothesis is that older adults who report unmet ADL need have more future ED admissions than older adults who report their ADL needs are met. Secondary hypotheses are that future ED admissions for falls, skin disorders, and dehydration occur with greater frequency among older adults who report unmet versus met ADL need.
Methods
Data are from the 2004 community interviews of the National Long-Term Care Survey (NLTCS) and linked Medicare claims data from 2004 to 2005. The NLTCS community sample is a nationally representative sample of community-living Medicare recipients aged 65 and older. The overall response rate to the community interview was over 90%. Medicare data provided information about the number of, and diagnostic codes for, ED admissions that occurred the year after the subject's interview date.
Among the 5,201 respondents to the 2004 community survey, 2,449 without an ADL disability were excluded because presumably one cannot have unmet ADL need unless one has at least one ADL disability. An additional 390 subjects enrolled in a Health Maintenance Organization were excluded because HMOs used capitated rather than fee for service billing. Consequently it wasn't possible to detect ED utilization for HMO enrollees. We also excluded 168 subjects whose disability began less than three months prior to the interview because this study is focused on older adults with long-term disability, rather than those with short-term episodes of disability. The final analytic sample included 2,194 subjects.
The primary outcome variable is the number of ED admissions in the year following the community interview. Revenue center codes 0450-0459, 0981 from both inpatient and outpatient Medicare claims data indicated an ED admission (Merriman & Caldwell, 2012) . Secondary outcome variables were number of ED admissions associated with three categories of diagnoses: falls and injuries (ICD-9 codes 800.00-996.99), skin disease (ICD-9 codes 680.00-708.99), and dehydration including disorders of fluid, electrolyte, and acid-base balance (ICD-9 codes 276.00-276.99).
Presence of ADL disability was defined as requiring help, standby help, or using equipment to complete an ADL task (bathing, dressing, eating, toileting, and either getting out of bed or moving around a room). Unmet ADL need was defined as not receiving any help in the prior week, or receiving insufficient help, or having to wait to do the ADL task because there was not enough help for one or more ADL disability.
Choice of covariates were informed by prior research on predictors of ED use among older adults. Predisposing risks for ED admission included: age, sex, race, and living alone (Fan et al., 2011; Pallin et al., 2013; Shah, Rathouz, & Chin, 2001 ). Enabling characteristics include having a primary care provider and an adult child at home (Shah et al., 2001) . Need characteristics included cancer, heart disease, stroke, chronic obstructive pulmonary disease, diabetes, Medicaid status, level of ADL disability, and cognitive impairment defined as reporting the presence of dementia or scoring 5 or above on the Short Portable Mental Status Questionnaire (Fan et al., 2011; McCusker et al., 2000; Pfeiffer, 1975; Pines et al., 2011) .
Adjusted annual incidence ratios (IR) were computed using a negative binomial count model that incorporated sampling weights and covariates to control for predisposing, enabling and need characteristics that in preliminary analyses showed marginal significance (p < .2) with the dependent variable. Separately, for each of the secondary outcomes (ED admissions for falls and injuries, skin breakdown, and dehydration) IRs were computed using negative binomial models with sampling weights and covariates that had a p-value of .05 or less in the primary model for ED admissions.
Results
There were 1,986 total ED admissions. Table 1 shows that the annual average number of ED admissions was 1.19 for those with unmet ADL need compared with 0.87 for with met need. Table 2 presents IRs associated with unmet ADL need as well as other subject characteristics estimated from the negative binomial model. The following characteristics were associated with higher incidence for ED admissions: age 75 and older, Medicaid eligible, cognitive impairment, heart disease, and diabetes. The adjusted IR for unmet ADL need was 1.19 (95% confidence interval [CI] = 1.00-1.40).
Among subjects with an ED admission, 15.9% of patients had at least one ED admission with an ICD9 code for a falls and injuries, 4.4% had at least one ED admission for skin breakdown, and 11.8% had at least one ED admission for dehydration. Figure 1 illustrates that patients with unmet ADL need had a population weighted annual average of 0.26 ED admissions for falls and injuries compared with 0.18 for those with met ADL need. The IR for an ED admission for a fall or injury was 1.43 (95% CI = 1.10-1.86) for those with unmet versus met need. Patients with unmet ADL need had a population weighted average of 0.08 ED admissions for skin breakdown per year compared with 0.05 for those who reported met need for ADL help. The IR for skin breakdown was 2.02 (95% CI = 0.97-2.88), revealing a nonsignificant trend for increased ED admissions for skin breakdown among those who reported unmet versus met ADL need. The population weighted average of 0.17 ED admissions for dehydration per year compared with 0.14 for those who did not report unmet need for ADL help was not statistically significant (p = .51: IR = 1.13; 95% CI = 0.79-1.63).
Discussion
Self-reports of unmet ADL need predict future ED utilization, particularly for falls and injuries. Prior studies have described the prevalence of self-reported consequences of unmet need (Allen et al., 2014; Freedman & Spillman, 2014; LaPlante et al., 2004 ) but this study is the first to assess the prognostic validity of reports of unmet ADL need using Medicare claims data. Policy makers rely on Medicare claims data to inform need for quality improvement in health care delivery. Because unmet ADL need, falls, and injuries are potentially preventable; the results from this study motivate the development of care practices that reduce unmet ADL need and its costly health consequences. Despite the high prevalence of unmet ADL need, there is no system that ensures screening of community-living disabled older adults about their ADL needs. Hospital discharge planning that includes assessments of unmet ADL need is a potential solution. However, many older adults report new unmet ADL need after hospital discharge, and those who return home with new unmet ADL need have twice the risk for readmission as those with met ADL need (DePalma et al., 2013) . EDs provide another opportunity for recognition and referral. Although a study found that one in five older ED patients who reported they did not have sufficient care at home were nonetheless discharged home (Wilber, Blanda, & Gerson, 2006) . Clearly, there is a need for improved screening for unmet ADL need, especially in clinical settings frequented by vulnerable older adults.
The findings from this study underscore the importance of coordinating primary care, acute care, and long-term services. Coordination of care could reduce costly consequences of unmet ADL need. Acute care admissions significantly declined after enrollment in the Program of All Inclusive Care (PACE) among enrollees who did not have a caregiver to help with their ADL disabilities (Sands et al., 2006) . PACE provides primary care, acute care, and community based services and supports. Recent efforts in developing systems of coordinated care for frail elders include the MediCaring Model of care (Lynn & Montgomery, 2015) . Key elements include longitudinal patient-centered care plans that incorporate health, social and supportive services. The Affordable Care Act encourages the creation of programs that improve quality of patient care while simultaneously reducing Medicare spending.
The results must be interpreted in the context of the study limitations. We depended upon ICD-9 codes to detect ED admissions for potentially preventable events. ICD-9 codes are for billing purposes and are not designed to describe causal mechanisms for ED admissions. Also, data for this study were collected 10 years ago, but the phenomenon of unmet need and its consequences appears to be consistent in the past 2 decades. Multiple national studies estimate that unmet ADL need affects 20-25% of community-living older adults (Allen et al., 2014; LaPlante et al., 2004; Sands et al., 2006; Xu, Covinsky, Stallard, Thomas, & Sands, 2012) . Further, multiple studies report that falls and skin discomfort are the most common selfreported consequences of unmet ADL need (Allen & Mor, 1997; LaPlante et al., 2004) . To our knowledge, this study is the first to link survey data with prospective Medicare data to demonstrate that self-reports of unmet ADL need predict future ED utilization. More comprehensive research is needed to develop care pathways that reduce unmet ADL need and associated health consequences.
